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renal, 467-68 
sites of, 74 
vertebrate regulations of, 
91-92, 94-96 
Chlorolabe 
see Visual pigments 
Chloromercuribenzoate 
(PCMB) 
ATPase inhibition by, 
24 
to study membrane ligands, 


p-Chloromercuribenzy! sulfo- 
nate (PCMBS) 
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to study membrane ligands, 
20-21 
Chlorophenol red 
renal tubular transport of, 
474 
Chloroplasts 
ion transport in, 63 
Chlorpromazine 
and growth hormone release, 
615 
ovulation block by, 604 
Cholesterol 
adrenal biosynthesis of, 
173-75 
adrenal cortex utilization of, 
175-76 
in lipid membrane monolay- 
er, 27 
and progesterone synthesis, 
263-64 
side-chain cleavage of, 172, 
175 
Choline 
and depolarization, 40 
renal competition with hydro- 
gen, 481 
transport of, 37 
Chorda tympani 
and salivary circulation, 
163 
Chorionic gonadotropin 
see Human chorionic gonad- 
otropin 
Chorionic thyrotropin 
characterization of, 220 
Chromatography 
computerized, 247 
Ciliates 
osmotic and ionic regulation 
in, 78-79 
Circulation 
cavitation in, 544 
Circulation, gastrointestinal, 
133-46 
conclusions, 143-44 
hepatic, 142-43 
intestine, 137-42 
introduction to, 133 
pancreatic, 135-36 
salivary glands, 133-34 
spleen, 136-37 
stomach, 134-35 
Circulation, pulmonary 
energy dissipation through, 


model of, 540 

transmission in, 538-39 

Circulation, systemic 

adipose tissue, 161-62 

bone, 163 

brain, 157-58 

cardiac, 159-60 

commentary, 163-64 

cutaneous, 161 

energy equivalent pressure 
of, 537 

local control of, 147-70 
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regions of, 153-63 
microcirculation, 150- 


control of, 152-53 
filtration and permeability, 
150-52 
neonatal, 162 
renal, 160-61 
Salivary glands, 162-63 
skeletal muscle, 153- 
57 
exercise-blood flow rela- 
tions, 156-57 
metabolic control of, 153- 


54 
nervous control of, 155- 
56 
uterus, 163 


vasa vasorum, 163 
vascular smooth muscle 
innervation, 147-50 
chemical control, 149- 
50 
electrical and contractile 
activity, 147-48 
innervation, 148-49 
mechanical properties, 
9 


see also Blood flow; Hemo- 
dynamics; Microcircula- 
tion 
Cirrhosis 
iodine metabolism in, 234 
Clomiphene 
mechanism of action of, 
608 
Cochlea 
anatomy of innervation of, 


mechanical properties of 
partition of, 324-25 
nucleus 
discharge patterns in, 327- 
28 
Coelacanths 
osmotic and ionic regulation 
of, 92 
Coelenterates 
osmotic and ionic regulation 
in, 79-80 
Coelomosac 
crayfish 
analogy to glomerulus, 
74 
Cold 
animal adaptation to, 
6 


cutaneous circulatory re- 
sponse to, 161 
Colon 
hemodynamics of, 139 
mucosal blood flow estima- 
tion in, 137 
Color 
vision, 279-318 
see also Vision, color 
Color blindness 
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anomalous trichromatism, 
305-6 
dichromats, 305 
genetics of, 306 
monochromatism, 303- 
4 
cone monochromats, 304 
rod monochromats, 303- 


visual pigments in, 290- 
91 
Comparative physiology 
of color vision mechanisms, 
279-311 
of osmotic and ionic regula- 
tion, 73-104 
of reproduction, 245-71 
of thermoregulation, 641- 
93 
Computer 
analog of body and environ- 
ment, 693 
analysis of CNS function by, 
641 
for blood gas calculation, 


hemodynamic research with, 
528-29, 534, 537, 540- 
41 
MEDLARS demand search of 
National Library of Med- 
icine, 402 
in reproduction research, 
247 
Simulation of biological sys- 
tems by, 527 
studies of iodine metabolism 
factors, 232 
Contractile vacuoles 
fine structure studies of 
transport in, 78 
Copulation 
LH release in, 605 
and plasma hormone levels, 
256 
Corpus luteum 
in vitro studies of, 259- 
66 
techniques of, 259-60 
in vivo studies of, 249-59 
intrauterine devices, 257- 
59 
luteolysin, 249-51 
role of estrogen in, 254- 
56 
role of pituitary, 251- 
54 
Corticosteroid-binding globu- 
lin 
fluctuations in, 199 
Corticosteroids 
biosynthesis of, 172-85 
ascorbic acid role in, 
188 
cholesterol, 173-75 
desmolase step of, 
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endproduct inhibition of, 
195-96 
enzyme types in, 186 
gonadal hormone effects 
on, 199-200 
hydroxylases, 186-87 
reversed electron trans- 
fer, 177 
on membrane transport and 
excitation, 54-55 
metabolism of, 200 
on renal ATPase activity, 
24 
self-inhibition by, 196 
vasopressin and oxytocin 
effects on, 572-73 
Corticosterone 
18-hydroxylation of, 193- 
94 
in vitro production of, 195 
Corticotropin-releasing fac- 
tor (CRF) 
on adenohypophy seal blood 
flow, 594 
advances in chemistry of, 
620-22 
antidiuretic hormone as, 
573 
in extracellular fluid, 597 
and hypothalamic lesions, 
595 
and vasopressin, 595 
Cortisol 
on ACTH secretion, 597 
cholesterol in synthesis of, 
175 
interference with cyclohexi- 
mide, 183 
major pathways to, 185 
radioimmunoassay of, 
and salt balance, 94-95 
Cortisone 
on pancreatic circulation, 
135 
Cow 
see Cattle 
Coxal gland of scorpion 
ion transport in, 74 
Crabs 
gills of 
ion transport in, 74- 
75 
osmotic and ionic regulation 
in, 83-89 
Creatine kinase 
muscle inhibition of, 412 
Creatinine 
renal clearance of, 443 
Critical flicker frequency 
of color vision, 306 
Crustacea 
excretion by, 86-88 
osmotic and ionic regulation 
in, 83-89 
cellular osmotic pressure, 
83-84 








Ctenophores 
osmotic and ionic regulation 
in, 79-80 
Cyanolabe 
see Visual pigments 
2a-Cyano-4, 4, 17a-trimethyl- 
androst-5-en-17f-ol-3- 


one 
adrenal cortical effects of, 


Cyclic adenosine-3', 5'- mono- 
phosphate 
antidiuretic effects of 
effects of pH on, 494 
as mediator of ADH action, 
491 
on membrane transport, 55- 


neurohypophyseal hormone 
effects on, 566 

in steroid biosynthesis, 
176-78, 180-84 

Cycloheximide 

hypothalamic effect of, 
215 

and membrane synthesis, 
57 

in steroidogenesis, 182- 
84 


Cycloleucine 
to study amino acid trans- 
port, 49 
Cyproterone 
on LH secretion, 602 
Cysteine 
membrane transport of, 
49 
Cystine 
membrane transport of, 49, 


Cytochrome P-450 
different forms of, 187 
methopyropone effect on, 

193 


in steroid biosynthesis, 187, 
189 
p-Cytomembranes 
in gills, 78 


D 


Dehydroepiandrosterone 
on LH secretion, 601 
3p-ol-Dehydrogenase 
in steroid biosynthesis, 
189 
inactivation of, 189-90 
Deiters' neurons 
see Nerve cells, Deiters' 
Deiters' nucleus 
motor effects of stimulation 
of, 387, 392 
Denervation 
calcium transport in, 43 
Deoxycholate 
ATPase inhibition by, 
24 





11-Deoxycorticosterone (DOC) 
synthesis of, 191 
Deoxy inosine 
metabolism in erythrocytes, 
25 
Deoxyribonucleic acid (DNA) 
of thyroid gland, 220 
Depolarization 
of muscle, 40 
of vascular smooth muscle, 


Desert 
animals of 
water storage by, 97, 
99 
Desmolase 
in steroid biosynthesis, 
176 
Deuteranopia 
fovea pigments in, 280-81 
Dexamethasone 
on ACTH secretion, 597 
Diabetes insipidus 
mechanism of natrichloriure- 
tic drugs in, 495 
urea level in, 487 
Diaphragm 
compared to intercostal 
muscles, 105 
2, 4-Dinitrofluorobenzene 
muscle poisoning with, 411- 


Diphenylhydantoin 
to block ovulation, 604 
Diving 
blood vessel constriction 
during, 149, 155 
Dog 
thermoregulation in, 648, 
652, 656-57, 661, 664- 
67, 669, 672, 681, 684, 
687, 691 
Dogfish 
rectal gland of 
fine structure of, 77 
osmotic regulation in, 
91 
Domestic animals 
reproduction in, 245-71 
Duct ligation 
to study circulatory enzymes, 
134 
Ductus arteriosus 
oxygen tension effect on, 
149 


Ear 

slow muscles of, 429 
Elasmobranchs 

osmotic and ionic regulation 

in, 91-92 

Electrogenesis 

model of, 31 
Electrolytes 

see Ions 
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Electronmicroscopy 
of plasma membrane struc- 
ture, 16-17 
Electrophysiology 
renal tubular, 455-57 
Electroretinograms 
of color mechanisms, 299- 
300 
of visual pigment absorption 
spectra, 290 
Eledoisin 
on hepatic circulation, 
143 
Embolism, pulmonary 
evaluation of, 119-20 
Embryo 
in vitro culture of, 269-71 
Emphysema 
lung function in, 115-17 
types of, 116 
Endoplasmic reticulum 
thyroglobulin synihesis in, 
223-24 
Energetics 
of membrane transport, 51- 
53 
Energy production 
and thyroid synthesis, 224- 


Environment 
adaptation to, 643 
and membrane function, 57- 


58 
seawater-freshwater, 57- 
58, 90-96 
selection of, 651-53 
Enzymes 
of plasma membrane, 22- 
25 
Epinephrine 


on adenohypophyseal blood 
flow, 592-93 

antidiuresis by, 562 

in coronary circulatory con- 
trol, 159 

and growth hormone release, 
615 

on hepatic circulation, 


on intestinal circulation, 
141 
microcirculatory role of, 


and muscular circulatory 
control, 155-56 
on pancreatic circulation, 
135 
on splenic circulation, 137 
thermoregulatory role of 
671, 679 
Epithelial cells 
amino acid transport in 
sodium dependence of, 
51 
brush borders of 
glucose binding and trans- 
port in, 22 
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transport parameters in, 
48 
calcium transport across, 


enzymes in, 25 
halide transport in, 43- 
hormone effects on, 54 
model of, 31 
osmotic properties of, 46 
salt and water fluxes in, 
35 
sugar transport in, 47-48 
water transport in, 76 
Erythrocytes 
ATPases of, 22-23 
epinephrine effects on, 
56 
genetic mutation in, 58-59 
ghosts 
calcium role in, 43 
enzyme activity in, 23, 
25 
mechanical factors of, 
26 
glycolysis in, 25 
hemolysis in, 26 
ion transport system of, 33- 
34 
osmotic properties of, 
46 
size and shape geometry, 
545 
transport energetics of, 51- 
52 
Erythrolabe 
see Visual pigments 
Escherichia coli 
galactoside transport in, 
21 
ion flux in, 36 
phosphate uptake by, 45 
sugar transport in, 48 
Eserine 
thermoregulatory role of, 
670 
Esophagus 
slow muscle fibers of, 429 
Estivation 
water loss during, 83 
Estradiol 
on ACTH secretion, 597 
uterine and vaginal binding 
of, 267 
Estradiol-17 
biosynthesis of, 188 
Estrogen 
adrenal synthesis of, 185, 
199-200 
and epinephrine synthesis, 
568 
hypothalamic role of, 606- 
7 


as luteotropin, 253-56 

mechanism of uterine action 
of, 266-69 

secretion of 
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by corpus luteum, 256 
on steroid metabolism, 
200 
on steroid secretion, 199 
tissue binding of, 267-68 
and uterine contractility, 
569 
Estrogen coumestrol 
on LH secretion, 601 
Estrus 
constant, 606 
Ether 
and growth hormone release, 
615 
Ethylenediaminetetraacetic 
acid (EDTA) 
renal clearance of, 443 
a-Ethyltryptamine 
on ACTH secretion, 
598 
Evolution 
of thermoregulatory re- 
sponses, 650-52, 656, 
659 
Excitation 
in membranes, 37-41 
asymmetry theory of, 


increase in sodium and 
potassium conductance, 
38-39 
permeability cycle, 38 
Excretion 
cellular 
of salt, 18 
of sodium, 463-66 
teleost, 92 
Exercise 
-blood flow relation 
of skeletal muscle, 156- 
57 
capillary filtration during, 
153 
circulatory response to, 


and growth hormone release, 
metabolism during, 120- 


and respiration, 120-22 
and thermoregulation, 673- 
76, 687-91 
Exophthalmos-producing sub- 
stance 
properties of, 220 
Eye 
compound 
functional organization of, 
284-85 
losses in media of, 279- 
80 
see also Vision 


F 


Farmers’ lung 
lung function in, 117 
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Fat 
circulatory control in, 161- 
62 
Fat, brown 
thermogenic role of, 659 
Ferret 
reproductive physiology of, 
255 
Ferritin 
renal tubular transport of, 


Filtration 
microcirculatory, 150- 


Fishes 
osmotic and ionic regulation 
in, 90-92 
visual pigments of, 282- 
84 
Flowmeters, electromagnetic 
calibration problems with, 
549 
improvements in, 548-49 
intra-arterial version of, 


Flowmeters, ultrasonic 
Doppler, 548-49 
Fluorine 
renal transport of, 468 
Follicle- stimulating hormone 
(FSH) 
assay of, 609 
on estrogen secretion and 
ovulation, 599 
radioimmunoassay of, 248, 


regulation of secretion of, 
609-11 
factors affecting, 609- 
10 
hypothalamic control of, 
610-11 
Follicle- stimulating hormone- 
releasing factor 
advances in chemistry of, 
620-22 
Fovea 
diameter of cones of, 
295 
luminosity-curve studies, 
290-94 
measurement of, 293 
organelles of, 295 
pigments of 
in colorblind conditions, 
280-81 
Freeze-etch 
plasma membrane studies, 
16 


transverse tubule studies, 
420 
Frogs 
blood salts of, 91 
skin of 
ion transport in, 73, 
75 
osmotic and ionic regula- 


tion in, 96-97 


G 


Galactose permease 
of E. coli 
genetics of, 58 
Galactosides 
bacterial transport of, 
21 


Gall bladder . 
model of isotonic reabsorp- 
tion from, 457-58 
respiration in cation trans- 
port in, 52-53 
sodium localization in, 
73 
water transport in, 76 
Ganglia 
retinal 
action potential of cells of, 
289 
afferent mechanisms of, 
332-34 
interaction of rods and 
cones at, 300-2 
on-off response of, 301 


Gas 
inert 
to estimate mucosal blood 
flow, 137-38 


Gas- liquid chromatography 
for steroid hormone determi- 
nation, 249 
Gastrointestinal circulation 
see Circulation, gastrointes- 
tinal 
Gel filtration 
of hypothalamic releasing 
factors, 620-21 
Genetic control 
of membrane function, 58- 
59 
of thyroid, 220-21 
Gills 
fine structure studies of, 
77-78 
Glands 
fine structure studies of 
transport in, 76-77 
membranes of, 18 
see also specific glands 
Glomerular filtration rate 
(GFR) 
assessment of, 441-45 
function, 443-45 
inulin for, 441-43 
isotopes for, 443 
substances for, 443 
Glomerulotubular balance 
maintenance of, 461-63 
Glomerulus 
capillary pressure in, 
444 


invertebrate analogy to, 


Glucocorticoids 


microcirculatory role of, 
2 


synthesis from progesterone, 
191-93 
Glucose 
cell transport and binding of, 
22 


membrane transport of, 
47 
renal tubular transport of, 
469-70 
carrier, 470 
sodium dependency, 469- 
70 
Glutamate 
membrane transport of, 
50 
Glutamic acid 
membrane transport of, 49 
Glutaminase 
in ammonia production, 


Glutamine 
in urinary ammonia forma- 
tion, 478-79 
Glycerol 
transport of, 46 
Glycolysis 
enzymes in, 25 
Goat 


adenohypophysis of, 591 
thermoregulation in, 648, 
654, 657, 662-63, 672, 
681, 687-88 
Goldfish 
thermoregulation by, 651 
visual pigments of, 283 
Gonadotropins 
regulation of secretion of, 
599-620 
location of primary con- 
troller of, 606-7 
species specificity of 
in vitro lack of, 262 
Granulomatosis 
pulmonary 
lung function in, 117 
Graves' disease 
autoimmune mechanism of, 
213 
long-acting thyroid stimula- 
tor in, 217 
unclassified pituitary thyro- 
tropin of, 220 
Gravity 
and regional lung function, 
117-20 
Ground squirrel 
all-cone retina of, 288, 
301 
Growth 
adrenocortical, 196-98 
Growth hormone 
assay of, 613-14 
inhibiting factor, 618 
advances in chemistry of, 
620 
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neonate and premature in- 
fant levels of, 616 
regulation of secretion of, 
613-18 
factors affecting, 614- 
16 
hypothalamic control of, 
416-18 
vasopressin effect on, 575 
Growth hormone-releasing 
factor 
advances in chemistry of, 
620-22 
Guinea pigs 
reproductive physiology of, 
252, 257-59 
thermoregulation in, 659, 


H 


Hagfishes 
osmotic and ionic regulation 
in, 90-91 
Halides 
transport of, 43-44 
Halobacterium halobium 
subunit structure of, 17 
Heart 
arrhythmias 
oxytocin effects in, 
569 
failure 
pulmonary function with, 
117 
innervation of, 159 
input impedance of, 529- 
31 
local control of circulation 
in, 159-60 
measurement of function of, 


output of, 531-36 
external, 536 
technical problems in, 
532-33 
velocity of, 533 
oxygen consumption of, 159 
rate 
as function of body temper- 
ature, 651, 674-75 
sound 
production of, 543-44 
thermoregulatory role of, 
667 
ventricles 
pulsatile work load of, 529- 
31 
source impedance of, 
541 


variance in wall fibers of, 
536 
Heat 
animal adaptation to, 643, 
673-79 
circulatory response to, 
161 
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clearance 
to measure renal blood 
flow, 485 
and insect muscle contrac- 
tion, 409 
in muscle activation, 412- 
15 
sensing of, 319 
HeLa cells 
ion fluxes in, 34 
Hemodynamics, 525-26 
arterial elasticity, 542- 
45 
cardiovascular sound, 543- 
44 
flow pattern, 544-45 
of cardiac output, 531-36 
external work of heart, 
536 
instrumentation, 548-51 
flowmeters, 548-50 
manometers, 550-51 
techniques and methods, 
551 
microcirculation, 545-48 
pressure between capillary 
and extracellular space, 
545-48 
pulsatile flow 
pressure-flow relations, 
527-29 
renal 
acid-base effects on, 
450 
theory and analogs, 539- 
42 
ventricular load, 529-31 
wave-propagation character- 
istics, 537-39 
observations in human 
arteries, 539 
transmission in pulmonary 
circulation, 538-39 
wave attenuation, 537- 
38 
see also Blood flow; Circu- 
lation 
Hemoglobin 
renal tubular transport of, 


Heterothyrotrope factor 
source and action of, 
220 
Hibernation 
ion transport during, 34 
renal function during, 461 
thermoregulation in, 659, 


role of brown fat in, 659 
Histamine 
on capillary permeability, 
151 


circulatory role of 
gastric, 135 
regulation of microcircula- 
tory bed, 152 
in salivary gland, 134 
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systemic, 149 
and growth hormone release, 
615 
on pituitary FSH levels, 


on skeletal muscle circula- 


tion, 155 
thermoregulatory effects of, 
670 


in thyroid gland, 216 
uterine receptors of, 268- 
69 
Hodgkin-Huxley conduction 
equation 
and membrane excitation 
studies, 37-38 
Holocephali 
osmotic and ionic regulation 
in, 92 
Hormones 
to control salt and water bal- 
ance, 88-89 
in kidney function, 98 
on membrane transport, 54- 


response to 
effects of cooling on, 663 
steroidal 
metabolism of, 171 
see also specific ones 
Horse 
thermoregulation in, 657 
Human chorionic gonadotropin 
(HCG) 
radioimmunoassay of, 248, 
601 
Hyaluronic acid 
in kidney, 491 
Hydra 
osmotic and ionic regulation 
in, 
Hydrazine 
renal tubular transport of, 
476 
Hydrochlorothiazide 
in diabetes insipidus 
mechanism of action of, 
495 
Hydrogen 
chloroplast uptake of, 
63 
18-Hydroxylase 
deficiency of, 194 
Hydroxylases 
of steroids, 186-87 
Hydroxylation 
17a- and 21-, 191-92 
11p-, 192-93 
20a-Hydroxypregn-4-en-3-one 
on LH secretion, 603 
20a -Hydroxy-4-pregnene-3- 
one 
reproductive role of, 255- 
56 
a-Hydroxy sodium butyrate 
thermoregulatory role of, 
670 
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5-Hydroxytryptamine 
on pulmonary vessel wave 
velocity, 531 
systemic circulatory role of, 
149 
thermoregulatory effects of, 
668-71 
see also Serotonin 
Hypercapnia 
with airway obstruction, 
116 
and cerebral circulation, 
157 
gross effects of, 114 
Hyperemia 
muscular 
from exercise, 153-54 
Hyperthyroidism 
autoimmune mechanism of, 
213 
long-acting thyroid stimula- 
tor in, 218 
Hypnotic trance 
thermoregulation in, 688 
Hypoglycemia 
and growth hormone release, 
614, 617 
Hypothalamus 
in FSH release, 610- 
ll 
in growth hormone secretion, 
616-18 
lesions of 
and CRF, 595 
in LH release, 605-9 
in MSH release, 618-20 
neurosecretory behavior of, 
559-60 
in prolactin release, 612- 
13 


thermoregulatory role of, 

647-49, 659-72, 681- 
93 

adjustable set temperatures, 
687-91 

artificial temperature vari- 
ations, 661-65 

drugs injected into, 668- 
71 


natural temperature vari- 
ations, 660-61 

negative feedback, 671- 
72 


in thyroid regulation, 214- 
15 
temperature and altitude 
effects, 214 
thyrotropin-releasing fac- 
tor of, 214-15 
Hysterectomy 
species differences in re- 
sponse to, 259 


I 


Iguana 
salt gland of, 97 





Imino acids 
gene-controlled transport 
system for, 59 
membrane transport of, 
49 
Immunoassay 
of ADH, 489, 559 
of arginine vasopressin, 
559 
of thyrotropin, 217 
see also Radioimmunoassay 
Immunoglobulin G 
and long-acting thyroid stim- 
ulator, 218-19 
Inferior colliculus 
afferent mechanisms in, 329- 
31 
Input impedance 
arterial, 528-29 
cardiac, 529-31 
electrical vs. hydraulic cali- 
bration, 528 
Insect 
chemoreceptors of 
impulse initiation in, 
322 
flight muscles of 
fibrillar, 405, 408 
transverse tubule system 
of, 421 
muscles of 
contractile mechanisms in, 
403, 405, 408-10 
temperature effects on, 
409 
osmotic and ionic regulation 
by, 89-90 
visual pigments of, 284 
water-balance hormone of, 5 
89-90 
Insulin 
on membrane transport and 
excitation, 56 
on thyrotropin action, 227 
Interstitial-cell- stimulating 
hormone (ICSH) 
on steroid biosynthesis, 
176 
Interstitial fluid 
as gel rather than liquid, 


Intestine 
calcium transport in, 41- 
42 


circulation in, 137-42 
absorption correlation, 


autoregulation of, 138-39 
new techniques of study, 
137-38 
osmotic properties of, 46 
sugar transport in, 47- 
48 
Intrauterine devices 
luteolytic effects of, 257- 
59 
Inulin 





determination in presence 
of dextrans, 443 
fluorimetric measurement 
method, 443 
to measure renal blood flow 
and GFR, 441-43 
validity of, 442-43 
proximal tubule reabsorp- 
tion of, 442 
Iodide 
thyroid incorporation of, 
222 
thyroid transport of, 221- 
22 
inhibition of, 225 
Iodine 
kinetics of metabolism of, 
230-35 
plasma-liver flux, 234- 
35 


plasma-tissue flux, 234 


"leak", 231-32 
renal tubular transport of, 
468 
Iodoalbumin 
isolation and properties of, 
22 
Iodopsin 
see Visual pigments 
Iodopyracet 
renal tubular transport of, 
474 


Iodothyronine 
coupling reaction for, 
223 


Iodotyrosine deiodinase 

site and properties of, 224 
Ions 

adrenal membrane fluxes, 


in corticosteroid biosynthe- 
sis, 177 
in lipid monolayers, 27 
membrane discrimination 
between, 30 
models of exchange of, 30- 
31 
transport of 
alkali metal, 31-37 
anions, 43-45 
correlation with fine struc- 
ture, 73 
epithelial systems, 35 
kinetics of, 29 
mammalian cells, 34- 
35 
microorganisms, 36 
mitochondrial, 60-63 
plant cells, 36-37 
in red blood cells, 33- 


renal tubular, 457-59 

sites of, 74-75 

in striated muscle, 31- 
3 


substituted ammonium ions, 
37 
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vascular reactivity to, 140- 
41 


see also Osmotic and ionic 
regulation; specific ions 
Iproniazid 
ovulation block by, 604 
Isomerase 
steroid biosynthesis, 190- 
91 


Isoprenaline 
and circulatory control, 
156 
Isoproterenol 
asthmatic lung effects of, 
117 
Isotocin 
on salt balance, 95 
Isotopes 
interactions of, 31 


J 


Joint 
common to different neurons, 


Joint capsule 
afferents of 
inputs of, 361 
Junctions 
neuromuscular 
gap junctions, 418-19 
of vascular smooth muscle 
cells, 148 
Juxtaglomerular apparatus 
function of, 452-55 
ultrastructure of, 452 


K 
Kallikrein 
in salivary gland circulation, 
133-34 
Kangaroo 


thermoregulation in, 656 
4°-3-Ketosteroid isomerase 
mechanism of action of, 
190-91 
Kidney, 441-524 
acid-base regulation in, 
477-81 
ADH, 489-96 
and amphibian membranes, 
494 
bioassays, 489 
diabetes insipidus, 495- 
96 
distribution volume and 
metabolism of, 489- 
90 
factors modifying effects 
of, 494-95 
mammalian, 491-93 
mechanism of action of, 
490-91 
aldosterone action on, 496- 


amino acid transport in, 
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49, 51 
blood flow and GFR, 441- 
52 


acid-base changes, 450 

autoregulation in isolated 
kidney, 449 

autoregulatory agent, 449- 
50 

carotid influences on, 448- 
49 

extraction of PAH, 447- 
48 

glomerular function, 443- 
45 

hypothermic effects on, 
451-52 

inulin, 441-43 

medullary vasopressor sub- 
stances, 452 

oxygen consumption, 451- 
52 


regional, 447 

renal blood flow, 445- 
51 

specific blood flow, 446 

substances measuring, 
443 

circulation in 
autoregulation of, 160 
local control of, 160-61 
concentrating and diluting 

mechanism of, 482- 
89 

anaerobic vs. aerobic, 
488 

countercurrent diffusion, 
485-86 

at high arterial pressures, 
488-89 

models of concentrating 
mechanism, 482-85 

other factors related to 
medullary function, 487- 
89 

in potassium deficiency, 


and urea, 486-87 
cortex of 
pore radius of basement 
membranes, 444-45 
extracellular space estima- 
tion, 35 
function 
in reptiles, 98 
hyaluronic acid in, 491 
isolated preparations of, 
501-2 
perfusion problems, 501- 
2 


juxtaglomerular apparatus 
function in, 452-55 
sodium balance, 453- 
55 
medullary collecting ducts 
as site of urine concentra- 
tion, 482-83 
medullary interstitial cells 
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physiological significance 
of, 484-85 
membranes of, 18 
osmotic properties of, 45 
plasma of 
filtration fractions of, 
161 
proximal tubules of 
diameter determination 
technique, 463 
intercellular channels in, 


458 

reabsorption of solute-free 
water, 488 

respiration-transport ener- 
getics, 52 

sodium-K- ATPase level of, 
24 

thermoregulatory role of, 
667, 678 

tubular action of angiotensin, 
498-501 

tubular electrophysiology, 
455-57 


tubular transport 

of amino acids, 474 

of electrolytes, 74, 457- 
69 

of glucose, 469-70 

isotonic fluid reabsorption, 
457-58 

of multivalent ions, 468- 
69 

of organic compounds, 469- 
77 

other acids and bases, 474- 
76 

of potassium, 466-67 

of proteins, 476-77 

proximal glomerulotubular 
balance, 461-63 

of sodium, 458-61 

and sodium excretion, 463- 
66 

of univalent anions, 467- 


of urea, 470-73 
of uric acid, 473-74 
volume expansion and sodi- 
um excretion, 463-66 
ultrafiltration in 
fine structure studies of, 
74 
vasopressin extraction in, 
563 
vasopressin and oxytocin 
effects on, 566 
Kinekard 
plasma pressor substance, 
149 
Kinins 
in exercise hyperemia, 
154 
Kryton 85 
to measure renal blood flow, 


445 
to study regional lung func- 
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tion, 118 
3 


Lactate 
and dilatation, 154 
renal medulla concentration 
of, 487 
respiratory levels of, 
108 


Lactation 
LH levels during, 604-5 
oxytocin role in, 563, 570, 
573-74 
Lampreys 
osmotic and ionic regulation 
in, 91 
Lanthanum 
calcium-like behavior, 
40 
Lateral geniculate body 
afferent mechanisms in, 
334-36 
nucleus' action spectra of, 
289-90 
Opponent-non-opponent cells 
of, 336 
Limbs 
see Nervous system, motor 
activities of 
Lipid membrane 
model of electrostatics of, 
31 
Lipids 
in membranes 
mitochondrial, 18 
models of monolayers of, 
27 
synthesis of, 57 
of plasma membranes, 18- 
19 
Lipoprotein 
wmatomical model of units 
of, 31 
Liquid crystals 
models of, 29 
Lithium 
and sodium conductance, 
39-40 
Liver 
ATP reactions in, 25 
circulation in, 142-43 
autoregulation of, 142 
dilator system in, 143 
lymphatic drainage, 143 
perfusion, 142 
reciprocity of flow, 142 
and iodine metabolism, 234- 
35 
membrane structure of, 
18 
removal of ADH from blood 
by, 490 
sodium and potassium trans- 
port in, 34 
vasopressin extraction by, 
562-63 





Lizard 
thermoregulation in, 650- 
52, 655-56, 662 
Loops of Henle 
ammonia diffusion from, 
480 
as countercurrent multipli- 
ers, 483-84 
sodium permeability of, 459- 
60 


and urine concentration, 
489 
Lumbricus 
salt and water balancing hor- 
mone of, 81 
Lung 
carbon monoxide uptake by, 
115 
elasticity: expiratory flow 
relationship of, 122 
function of 
in asthma, 117 
in bronchitis and emphyse- 
ma, 115-17 
gravitational effects, 117- 
20 


nonobstructive conditions, 


testing, 114-17 
intrapleural pressure: alveo- 
lar size, 118-19 
oxygen exchange estimation 
technique, 122 
resection of 
function after, 117 
as tonometer in blood gas 
analysis, 122 
Lupus erythematosus, systemic 
lung function in, 117 ‘ 
Luteinizing hormone (LH) 
assay of, 600-1 
ovarian ascorbic acid deple- 
tion, 248, 600-1 
radioimmunoassay, 248, 
601 
ventral prostate assay, 
600 
copulation levels of, 256 
in corpora lutea steroidogene- 
sis, 261 
as luteotropin, 253-54 
mechanism of action of, 264- 
66 
regulation of secretion of, 
600-9 | 
factors affecting, 601-5 
hypothalamic control of, 
605-9 
negative feedback effect, 
603-4 
site of action of, 263, 


Luteinizing hormone-releasing 
factor 
advances in chemistry of, 
620-22 
pituitary response to, 607-8 


in stalk blood, 594 
Luteolysin 
pros and cons of, 249-51, 
262-63 
Lymph 
ADH in, 490 
flow dynamics of, 546- 
47 
Lymphatics 
in liver pathology, 143 
Lysine 
membrane transport of, 
49 
Lysine vasopressin 
half-line of, 490 


M 


McArdle's syndrome 
exercise physiology in, 
154 
metabolism in, 121 
Magnesium 
in estrogen potentiation of 
oxytocin, 570 
invertebrate regulation of, 
86-87, 90 
transport of 
mitochondrial, 62-63 
by plants, 37 
renal tubular, 469 
vascular reactivity to, 140- 
41 
Magnesium adenosine triphos- 
phatase 
of plasma membrane, 22- 
24 
Mammals 
diving 
blood vessel constriction 
in, 149 
effects of ADH on kidneys of, 
491-93 
osmotic and ionic regulation 
in, 99 
seawater drinking by, 99 
in vitro culture of ova of, 
269 
Mammary gland 
oxytocin effects in, 563, 
565 
Man 
thermoregulation in, 652-54, 
672-81 
equations predicting heat 
loss, 674 
exercise effects on, 673- 
76 
spinal cord section effects, 
680 
sweat rate, 673-80 
Manganese 
mitochondrial transport of, 
62 
Monometers 
accuracy of, 534, 550- 
51 
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Manometry 
review of, 534 
Medial geniculate nucleus 
afferent mechanisms in, 
331-32 
Medulla 
afferent pathways in, 340- 
43 


pyramidal tract section at, 
380 


Medulla oblongata 
thermoregulatory role of, 
667 
Medullin 
distribution and activity of, 
452 
Melanocyte- stimulating hor- 
mone (MSH) 
inhibiting factor, 619 
advances in chemistry of, 
620 
mammalian function of, 618- 
19 
regulation of secretion of, 
618-20 
Melanocyte- stimulating hor- 
mone-releasing factor 
advances in chemistry of, 
620-21 
Membrane phenomena, 15- 
72 


alveolar capillary membrane 
carbon monoxide uptake 
by, 115 
introduction, 15-16 
models of membrane sys- 
tems, 27-31 
bilayers or black mem- 
branes, 27-29 
bulk-phase models, 29- 
30 


ion exchange models, 
30 
lipid monolayers, 27 
liquid crystals, 29 
physical, 30 
theoretical, 30-31 
muscle membranes 
structure and electrophys- 
iology of, 403 
nuclear membranes 
isolation of, 63 
permeability constant, 28 
plasma membrane structure, 
16-26 
ATPases and related en- 
zymes, 22-25 
components in mechanical 
properties, 25-26 
general features of, 16- 
18 
lipids, 18-19 
nature of carriers and car- 
rier substrate reactions, 
21-22 
other components, 26 
other enzymes, 25 
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proteins, 19-20 
specific components of, 
18-26 
specific membrane ligands, 
20-21 
unit membrane concept, 
17 
problem of fractionation, 
19-20 
regulation of functions, 57- 


during development, 59 
environmental control, 57- 
58 
genetic control, 58-59 
internal feedback, 58 
rigidity, 26 
specialized anatomical fea- 
tures of, 18 
subcellular structure, 59- 
64 
chloroplasts, 63 
mitochondria, 59-63 
other subcellular structures, 
63-64 
synthesis of membrane com- 
ponents, 57 
thyroid cell membrane 
thyrotropin binding by, 
215 
transport and excitation, 31- 
56 


acetylcholine, 56 

aldosterone and corticoster- 
oids, 54-55 

alkali metal ions, 31- 
37 

amino acid-sugar transport 
interaction, 51 

amino acid transport, 48- 
50 

anion transport, 43-45 

calcium transport, 41- 
43 

effects of calium on, 53- 
54 

energetics of, 51-53 

excitation phenomena, 37- 
41 

halides, 43-44 

hormone actions, 54-56 

insulin, 56 

norepinephrine, 56 

osmotic properties, water 
and nonelectrolytes, 45- 
46 

phosphate, 44-45 

sodium dependence of, 50- 
51 

sugar transport, 47- 
48 


sulfate transport, 44 
vasopressin and cyclic 
AMP, 55-56 
Memory 
vasopressin effect on, 
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Mesentery 
arteriole diameters and flow 
velocities in, 139- 
40 
diffusion rates in interstitial 
regions of, 548 
hemodynamics of 
shock effects on, 141-42 
Mestranol 
on iodine uptake, 233 
Metabolism 
during exercise, 120-21 
of steroid hormones, 171 
Methacholine 
thermoregulatory role of, 
677 
Methionine 
membrane transport of, 


Methopyropone (SU-4885) 
on steroid hydroxylation, 
192-93, 199 
Methy ltestosterone 
on iodine metabolism, 233 
Metin 
see Tropomyosin 
Microcirculation 
hemodynamics of, 545- 
48 
intestinal, 138-40 
local control of, 150-53 
pressures in 
techniques of measuring, 
551 
rheology of, 545 
splanchnic bed 
innervation of, 136 
see also Capillaries; Circu- 
lation 
Microsomes 
cation uptake by, 63 
enzyme activation in, 23 
Microspectrophotometry, 
282-87 
of visual pigments, 282- 
87 
fish, 282-84 
insects, 284-85 
oil droplets, 285-86 
primate, 286-87 
Milk ejection 
oxytocin in, 563, 565, 570- 
71, 573-74 
Mitochondria 
in cholesterol oxidation, 
176 
electron transfer chain of, 
186-87 
ion transport in, 60-63, 
74-75 
membrane lipids of, 18 
physiological anatomy of, 
60 


as respiration energy source, 
52 


spaces of, 60 
structure of, 59 
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thyroid hormone effects on, 
236-38 
unit membranes of, 


Mitral stenosis 
assessment of blood flow in, 
119-20 
Mollusca 
excretion in, 83 
osmotic and ionic regulation 
in, 81-83 
Monkey 
adenohypophysis of, 591 
thermoregulation in, 659, 
664 
Motoneurons 
alpha and gamma 
inputs to, 359-65 
antigravity control by 
innervation of, 366 
cortical effects on, 366 
distal and proximal distinc- 
tions, 370-71 
extrapyramidal activation 
of, 381-92 
cerebellar inhibitory mech- 
anisms, 391-92 
fiber tracts in ventral spi- 
nal cord, 381-85 
reticulospinal facilitatory 
tract, 387-88 
rubrospinal tract, 386 
vestibulospinal tract, 386- 
87 
postsynaptic inhibitory poten- 
ials in, 389 
reafferentation of, 379 
Single cortical volleys to 
fire, 368 
Synaptic inputs to 
spatial distribution model, 
390-91 
thermoregulatory, 666 
see also Nerve cells 
Motor activities 
of nervous system, 359- 
400 
Mouse 
reproductive physiology of, 
255, 270 
Muscle, 401-40 
afferents of, 340 
bundles 
electrical model of current 
spread in, 30 
calcium role in 
review of, 403 
carbon dioxide dissociation 
curve of, 113 
chemical and thermal ener- 
getics of, 411-15 
activation heat, 414- 


ATP, heat and work, 412- 
15 


ATP and phosphorylcreatine, 
411-12 


communication in research, 
401-2 
comparative aspects of, 
03 


contraction mechanism in, 

403-10 

alternate theories of, 406- 
8 

cross-bridge movement, 
405 

effects of length changes, 
405-6 

filament arrangement, 


filament structure, 404- 
5 
maximum length of contrac- 
tion, 406 
physical chemistry of, 
403 
sliding-filament theory of, 
403-6 
depolarization in, 40 
distal 
spatial extent of driving 
colonies of, 370 
excitation-contraction coupling 


symposia on, 402 
extensor 
nervous control of, 
366 
extraocular 


characterization of, 425- 
26 
correlation of morphology 
and physiology of, 
428 
layer organization of, 427- 
28 
morphology of, 427 
physiology of, 426 
fasciculation of 
for heat production, 659 
felder and fibrillen fibers 
of, 427-29 
flexor 
nervous control of, 366, 
390 
gastrocnemius 
circulatory control in, 
156 
insect 
contractile mechanism of, 
403, 408-10 
intercostal 
differences from diaphragm, 
05 
selective voluntary control 
of, 106 
stretch reflex in, 105 
intracellular pH measure- 
ment in, 113-14 
ion movement in 
review of, 403 
membrane structure and 
e-c coupling, 403 
metabolism of 


during exercise, 120- 
21 
motor activity of CNS, 359- 
400 
Muscle Notes, 402 
myoclonic reaction 
chloralose jerks, 330 
proteins of, 403, 410- 
11 


proximal 
spatial extent of driving 
colonies of, 370 
regeneration of, 403 
respiration in, 52 
respiratory role of, 105- 


capacity of, 107-9 
sarcoplasmic reticulum and 

transverse tubules, 416- 
23 

arthropods, 417 

calcium movements in, 
41-42, 421-23 

development of, 420 

enzymes of SR, 423 

junctions between, 418- 
19 

series resistance, 421 

surface area and fiber ca- 
pacitance of, 420-21 

surface continuity, 419- 
20 

unusual forms of, 417- 


vertebrate, 416-17 
scalene 

respiratory role of, 106 
shortening heat in, 412- 


skeletal 
circulation control in, 153- 
57 
exercise hyperemia of, 
153-54 
fine structure of, 403 
thermogenetic role of, 659 
slow, 423-29 
action potentials in, 424- 
25 


ear and esophagus, 429 
extraocular, 425-28 
fiber type classification, 
424 
reasons for, 423-24 
smooth 
membrane transport in, 
56 
visceral-vascular reactivity, 
141 
Spindles 
convergence of afferents 
from, 361 
sternomastoid 
respiratory role of, 106 
striated 
enzyme inhibition in, 
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excitation-contraction trig- 
ger, 42 
freeze-etch technique in 
study of, 16 
ion transport in, 31-33 
sugar transport in, 47 
symposia, reviews and books 
about, 402-3 
twitch 
fiber types in, 424 
vascular smooth 
chemical control, 149- 
50 
innervation of, 147-50 
mechanical properties of, 
149 
norepinephrine effects on, 
136-37 
Muskrat 
thermoregulation in, 654 
Mutarotase 
as sugar carrier, 470 
Mycoplasma 
enzyme activity in, 23 
Myocardial infarction 
pulmonary effects of, 


Myocardium 
osmotic properties of, 45 
review of physiology of, 
403 
wall tension of, 
Myofilaments 
design and assembly of, 
403 
Myokinase 
in muscle energetics, 411 
Myophosphorylase-b 
deficiency of, 121 
Myosin 
of insect muscle, 408-9 
migration in thick filament, 


159 


model of filament of, 404 
regulation of conformation 
of, 405 
Myxine 
blood analysis of, 91 
lack of freshwater ancestors 
for, 90 


NADH 
see Nicotinamide adenine 
dinucleotide, reduced 
NADPH 
see Nicotinamide adenine 
dinucleotide phosphate, 
reduced 
Neonate 
hyperthyroidism of, 218 
iodine uptake by, 232- 
33 
urinary concentrating ability 
of, 487 
Nerve cells 
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adaptation in, 324 
auditory 
frequency modulation in, 
330 
preferential discharge of, 
325 


corticofugal 
inputs to, 359-65 
in voluntary eye movement, 
378 
Deiters 
synapse anatomy of, 392 
inhibitory 
size of, 392 
intercostal, 105 
interneurons 
disynaptic excitation of 
motoneurons by, 383- 


pyramidal activation of in 
reflex, 385 
a-y linkage 
in respiration, 105 
membrane potential, 34 
Purkinje 
inhibition by, 391-92 
in IPSPs of Deiters' neu- 
rons, 392 
pyramidal 
conditioned activity studies 
of, 372 
EMG response studies, 
373 
retinal ganglion 
action potentials of single 
cells, 289 
interaction of rods and cones 
at, 300-2 
on-off response of, 301 
superior colliculus 
convergence of visual, 
auditory, and tactile path- 
ways in, 336-37 
thermoregulatory, 645-46, 


649, 682-85 

of vascular smooth muscle, 
148 

vasopressin synthesis in, 
560 


see also Motoneuron 
Nerve, eighth 

afferent mechanisms in, 324- 
Nerve fibers 

adrenergic 


in arterial wall, 148 
afferent 
in cat biting reflex, 
343 
axon 


calcium permeability of, 
39 
axon, squid 
model of, 31 
osmotic properties of, 
46 
tetrodotoxin on, 39 
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capacitance of, 420-21 
first-order somatic afferent, 
337-40 
Group I 
afferents of, 361 
myelinated 
mechanical excitation of, 
320-21 
olivocochlear, 326-27 
repetitive discharge effects, 
323-24 
spinal 
motoneuron excitability by, 
381-85 
vascular smooth muscle 
descriptive anatomy of, 
148 
Nerve, optic 
presynaptic inhibition of, 
335 


Nerves 
calcium stabilization of, 
54 
cation transport in 
respiration during, 52 
cholinergic 
vasodilatation by, 156 
osmotic properties of, 45- 
46 
sugar transport in, 47 
sympathetic 
and vasoconstriction, 155 
tetrodotoxin effects on, 39- 
41 
vasodilator 
in salivary gland circula- 
tion, 133 
ventral nerve of lobster 
amino acid content of, 84 
Nerve, sciatic 
circulatory role of, 156 
Nerve, splanchnic 
alpha-adrenergic block of, 
136-37 
beta-adrenergic block of, 
137 
Nerve, vagus 
and breath-holding sensation, 
109-11 
and coronary blood flow, 
159 
respiratory role of, 106 
in vasopressin release, 
562 
Nervous system 
afferent mechanisms of, 
319-58 
auditory system, 324- 
32 
introduction, 319 
projections to corticofugal 
neurons, 359-60 


receptor physiology and 
mechanism of repetitive 
discharge, 319-24 

somatosensory system, 
337-44 
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thermoregulation by, 682- 
84 


visual system, 332-37 
autonomic 
in intestinal circulation, 


color and brightness code 
in, 310 
to control thyroid function, 
214 
insect 
physiology of extracellular 
space in, 90 
motor activities of, 359- 
400 
presynaptic inhibition of, 
389 
parasympathetic 
in color vision, 308 
sy mpathetic 
on Salivary gland circula- 
tion, 133-34 
Neuroendocrinology 
book on, 246 
Neurohypophysis, 557-88 
actions of hormones of, 
565-75 
first-order, 565-72 
second-order, 573-74 
third-order, 573-75 
human functional abnormal- 
ities of, 575-77 
secretion of vasopressin and 
oxytocin, 557-65 
blood level as measure of, 
558 
differential release of, 
561 
indices of secretion, 557 
synthetic analog PLV-2, 
577 
see also Pituitary gland; 
specific hormones 
Neuromuscular junction 
sodium-free medium at, 
319-20 
Neuromuscular physiology 
introduction to, 403 
Neurospora crassa 
sugar transport in, 47 
Nicotinamide adenine dinucleo- 
tide, reduced (NADH) 
in steroid biosynthesis, 176- 
77, 180 
in thyroid synthesis, 222, 
5 


Nonelectrolytes 
membrane transport of, 
46 


Norepinephrine 
on adenohypophy seal blood 
flow, 592-93 
and growth hormone release, 
615 
on hepatic circulation, 


on membrane excitation, 
56 
on pancreatic circulation, 


on splenic circulation, 136 
thermoregulatory effects of, 
669-70 
Norethandrolone 
on iodine metabolism, 233 
Norethindrone 
mechanism of action of, 


Norethynodrel 
on prolactin secretion, 611 


Oo 


Obesity 
cardiorespiratory function 
in, 117-18 
Obstetrics 
use and misuse of oxytocin 
in, 564 
Octapressin 
see Phenylalanine-lysine- 
vasopressin 
Octylguanidine 
ATPase inhibition by, 24 
Oil droplets 
in color vision, 285-86 
microspectrophotometry 
of, 285 
Oleic acid 
ATPase inhibition by, 24 
Oocyte 
membrane regulation in, 
59 
Opossum 
reproductive physiology of, 
262 


Organ of Corti 
innervation anatomy of, 
326 
Organ culture 
of isolated thyroid cells, ‘ 
226-27 


Nicotinamide adenine dinucleo- Osmotic and ionic regulation, 


tide phosphate, reduced 
(NADPH) 
in hormone synthesis, 264- 


in steroid biosynthesis, 176- 
81, 186-87, 189, 192 
in thyroid synthesis, 222, 
225 
Nitella 
active transport in, 36 


73-104 

amphibia, 96-97 

annelids, 80-81 
arachnids, 83 

birds and mammals, 

99 

coelenterates and cteno- 
phores, 79-80 

in crustacea, 83-89 
osmotic regulation, 84-89 


in 
in 
in 
in 


in 


regulation of cellular os- 
motic pressure, 83- 
84 
fine structure studies, 73- 


contractile vacuoles, 78 
protonephridia, 78 
sites of ion transport, 74- 
75 
sites of ultrafiltration, 
74 
sites of water transport, 
75-77 
teleost and artemia gills, 
77-78 
in fishes, 90-92 
in insects, 89-90 
introduction, 73 
in membranes, 45-46 
in mollusca, 81-83 
in protozoa, 78-79 
in reptiles, 97-99 
Standing-gradient osmotic 
flow model, 457-58 
and vascular tone, 152- 
53 
Ostrich 
thermoregulation in, 655 
Oubain 
explanation of depolarizing 
effects of, 40 
inhibition of ATPase by, 22- 
24 
on steroid hydroxylation, 


Ova 
in vitro culture of, 269- 
71 
Ovarian ascorbic acid deple- 
tion test (OAAD) 
for LH assay, 600-1 
question of specificity of, 


Ovary 
biosynthetic pathways in, 
260 


ovariectomy 
and prolactin secretion, 
611 
Ovulation 

drugs which block, 604 

hormone secretion at, 599- 
600 

mechanism of, 59 

progesterone triggering of, 
602 


Ox 
thermoregulation in, 648, 
664, 687 
Oxygen 
consumption 
as function of body temper- 
ature, 651, 659, 665-67, 
690 
renal, 451-52 
and sodium transport, 52- 
53 
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cost curve in ventilation, 
108 
transport 
altitude effects on, 121- 
22 
during exercise, 122 
uptake maximum 
measurement methodology, 
122 
Oxygen 15 
to study regional lung func- 
tion, 118 
Oxygen tension 
in skeletal muscle circula- 
tion, 153-54, 156 
Oxytocin 
cardiovascular effects of, 
568-69 
diuresis by, 566 
factors affecting secretion 
rate, 563 
first-order neuroendocrine 
actions of, 566, 568- 
71 
hyperglycemic effect on, 


natriuretic action of, 566- 
physiological roles of, 563- 
64 


preparation and bioassay of, 
559-60 

and prolactin secretion, 573- 
74, 612 

and salt balance, 94-95 

secretion of, 557-65 

in steroidogenesis, 572- 
73 

and TSH, 574-75 


P 


Pacinian corpuscle 
see Receptors, somatosen- 
sory 
PAH 
see p-Aminohippuric acid 
Pain 
afferent mechanisms of, 
319, 338-39 
Pancreas 
secretion-blood flow rela- 
tionship in, 135-36 
Panting 
in thermoregulation, 647- 
48, 656, 664, 668, 689, 
693 
Paramecia 
osmotic and ionic regulation 
in, 78-79 
Parathyroid hormone 
on renal glucose transport, 
470 
Pargyline 
ovulation block by, 604 
Pars distalis 
blood supply of, 590-94 
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Parturition 
oxytocin role in, 563-64 
PCMB 
see Chloromercuribenzoate 
Penicillium chrysogenum 
sulfate transport in, 
at 
Pentobarbital 
and growth hormone release, 
615 
ovulation block by, 604 
in thermoregulation, 668 
Phenol red 
renal tubular transport of, 


Phenothiazines 
ATPase inhibition by, 24 
Phenoxybenzamine 
on shock, 141 
Phenylalanine-lysine-vasopres- 
in 
uses and actions of, 577 
Phenylisopropylhydrazine 
ovulation block by, 
604 
Phlorizin 
in kidney sugar-carrier stud- 
ies, 48 
Phosphatase 
localization of activity of, 
73 
Phosphate 
transport of, 44-45 
renal tubular, 469 
Phospholipids 
kinetics of diffusion of, 
30 
Phosphorus 32 
to study renal blood flow, 
446 
Phosphorylcreatine 
during muscle contraction, 
405-6, 411-12 
Picrotoxin 
thermoregulatory role of, 
670 


Pigs 
reproductive physiology of, 
251-52, 255, 258, 261- 
62, 270-71 
Pineal gland 
in MSH release, 620 
Pinocytosis 
mechanical factors of, 25 
Pituitary gland 
anterior 
review of, 171 
see also Adenohypophysis 
book about, 246 
and corpus luteum formation, 
251-54 
hypothalamic control system 
of 


species differences in, 
245 
posterior 
see Neurohypophysis 
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surgical isolation of, 596 
transplant of 
ACTH secretion in, 597 
and LRF secretion, 608 
Placentophagy 
and plasma progesterone 
levels, 251 
Plants 
anion transport in, 43- 
44 
ion exchange in, 36-37 
Plasma 
CO» dissociation curve of, 
11 
free thyroid hormones in, 
229 
membrane 
sodium accumulation 
across, 73 
structure of, 16-26 
vasoactive agents in 
assay methods for, 149 
Plethysmography 
impedance, 122 
whole-body, 122 
Pleuropneumonia-like organ- 
isms 
requirements for polyene 
sensitivity in, 19 
PLV-2 
see Phenylalanine-lysine- 
vasopressin 
Polysaccharides 
in membrane structure, 
26 
Potassium 
active transport of 
energy source of, 53 
on aldosterone production, 
94 


deficiency of 
urine concentration defect 
in, 486 
invertebrate regulation of, 
80, 84, 86-87, 90 
and membrane excitation, 
38-39 
membrane permeability to, 
28 
membrane transport of 
energetics of, 52- 
53 


insulin effects on, 56 
mitochondrial role of, 60, 
62-63 
in muscular hyperemia, 
154 


protozoal regulation of, 78- 
79 


stores 
in metabolic alkalosis, 
481 
transport 
epithelial, 35 
in erythrocytes, 34 
in microorganisms, 
36 
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in other mammalian cells, 
34 

in plants, 36-37 

renal tubular, 461, 466- 
67 

in striated muscle, 32- 


vascular reactivity to, 140- 
41 
in vascular smooth muscle, 
148-49 
Potassium chloride 
thermoregulatory role of, 
670 
Precentral gyrus 
inputs to, 360 
Pregnancy 
kinetics of iodine metabolism 
in, 233-34 
LH levels in, 604 
lung function in, 117 
olfactory block to 
prolactin role in, 611 
uterine circulation during, 
163 
Pregnenolone 
conversion to progester »ne, 
188-91 
endproduct inhibition by, 


synthetic pathways of adre- 
nal corticoids from, 
173 
Primates 
intrauterine device for, 


visual pigments of, 286-87 
Probenecid 
renal tubular transport of, 
474-75 
Procaine 
calcium competition of, 39- 
41 


Progesterone 
biosynthesis of, 176, 188- 
91 
blastocyst conversion of, 
251 


and blastocyst culture, 271 

in glucocorticoid synthesis, 
191-93 

hypothalamic role of, 606- 
7 


on LH secretion, 601-2, 
606-7 

ovary concentrations of, 
261 


and oxytocin release, 564 
synthesis of 
factors modulating, 261- 
63 
inhibition of, 262 
throughout estrous cycle, 
260-62 
in vitro, 260-65 
to trigger ovulation, 








and uterine contractility, 
569-70 
Prolactin 
assay of, 611 
avian, 613 
inhibiting factor, 613 
advances in chemistry of, 
620-21 
as luteotropin, 252-55 
male function of, 613 
oxytocin effects on, 573- 
74 
regulation of secretion of, 
611-13 
autofeedback control of, 
611 
factors affecting, 611- 
12 


hypothalamic control of, 
612-13 
steroidogenic action of, 261- 
62 


Prostaglandin 
and ADH metabolism, 491 
Prostaglandin E 
compared to medullin, 
452 


Protanopia 
fovea pigments in, 280- 
81 


Protein, labile 
in steroid synthesis, 182- 
85 
Proteins 
muscle, 410-11 
see also specific muscle 
proteins 
of plasma membranes, 19- 


renal tubular transport mech- 
anisms, 476-77 
Protein synthesis 
specific interference with, 


and steroid biosynthesis, 
197-98 
thyroid hormone effects on, 
237-38 
Protonephridia 
fine structure studies of 
transport in, 78 
Protoplast 
L-form 
lipid content of, 19 
Protozoa 
osmotic and ionic regulation 
in, 78-79 
Psychophysics 
of color vision, 294-95 
Pulmonary fibrosis 
lung function in, 117 
Puromycin 
on ACTH steroidogenesis, 
183-84 
on FHS secretion, 610- 


and membrane synthesis, 57 





and thyroid regulation, 
221 


Pyramidal tract 
afferent mechanisms of, 
344 
cell colonies in, 369-70 
classical formulation con- 
firmation, 366 
method for finding functions 
specific to, 378 
neural coordination of out- 
flow from, 365-81 
neurons of 
activity during forelimb 
contraction, 372 
conduction categorization 


of, 372 
joint as common denomina- 
tor of, 376 
plastic relationship of, 
375-78 
range of forces controlled 
by, 375 
peripheral input features, 
362-63 
section and recovery studies, 
378-80 
Pyrogens 


and body thermoregulation, 
668, 670, 691 
Python 
thermoregulation in, 659 


Q 


Quaternary ammonium ions 
lipid solubility and pentra- 
tion of, 37 


R 


Rabbit 
afferent visual mechanisms 
in, 333 
reproductive physiology of, 
254-55, 258, 262, 270- 
71 
thermoregulation in, 648, 
655, 659, 661, 665, 684 
687 
Radioactive isotopes 
to study lung function, 118- 
19 
Radioimmunoassay 
of pituitary and chorionic 
gonadotropins, 248 
FSH, 248, 609 
HCG, 248, 601 
LH, 248, 601 
testosterone, 248 
Rana sp. 
salt regulation in, 97 
Rat 
adenohypophysis of, 591 
Henle's loop of, 489 
reproductive physiology of, 
245, 249, 251, 255-56, 


? 
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259, 262, 270 
thermoregulation in, 648, 
652, 654-55, 659, 661, 
685 
Receptors 
in ADH control, 561- 
62 
for aldosterone, 498 
in color vision, 287-89 
Receptors, photo-, 296-99 
Receptors, somatosensory 
amphibian muscle spindle, 
319, 322 
of auditory system, 324- 
32 


cochlear nuclei, 327- 
28 

eighth nerve, 324-27 

geniculocortical, 331- 
32 


inferior colliculus, 329- 
31 
superior olivary complex, 
328-29 
compared to motor, 363 
crustacean stretch receptor, 
319-24 
adaptation, 323 
model of input-output rela- 
tions, 322 
site of impulse initiation 
in, 321-22 
tetrodotoxin effect on, 
320 


mechanism of repetitive 
discharge, 319-24 
mechanics of adaptation, 
322-23 
receptor potential, 319- 
21 


repetitive discharge, 323- 
24 
site of impulse initiation, 
321-22 
natural stimulation of, 
364 
nociceptors, 338-39 
Pacinian corpuscle, 319-20, 
322, 337, 339 
linear model of, 322 
sensory adaptation in, 322 
site of impulse initiation 
in, 321 
tetrodotoxin effects on, 
320 
somatosensory system, 337- 
44 


first-order afferent fibers, 
337-40 
spinal cord and medulla, 
340-43 
thalamocortical system, 
343-44 
symposium on, 319 
visual system, 332-33 
geniculostriate system, 
334-36 
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nonvisual cortex, 337 

retinal ganglion cells, 
332-34 

superior colliculus, 336- 
37 


Receptors, thermoregulatory 
evidence for existence of, 
644-45 
Red blood cell 
see Erythrocytes 
Reflexes 
monosynaptic spinal 
descending pathways of, 
382 
as indicator of motoneuron 
activity, 371 
rubrospinal tract excitation 
of, 386 
Refractoriness 
of membrane, 28 
Renin 
regulation of secretion of, 
453-54 
Reproduction, 245-78 
analytical techniques in, 
246-49 
automation of, 247 
criticisms of, 247 
developments in, 247- 
48 
gas-liquid chromatography, 
249 
radioimmunoassays, 248 
corpus luteum 
intrauterine devices, 257- 
59 
luteolysin, 249-51 
role of estrogen in, 254- 
56 
role of pituitary in, 251- 
54 
in vitro studies of, 259- 


in vivo studies of, 249-59 
introduction to, 245-46 
mechanism of estrogen's 

uterine action, 266- 
69 
in vitro culture of eggs and 
embryos, 269-71 
Reptiles 
color vision in, 285 
thermoregulation in, 651- 
52, 655 
Research 
enjoyment of, 6-7 
motives in, 1-4 
pathways in, 4-6 
self-education from, 1- 
14 
Reserpine 
ovulation block by, 604 
Respiration, 105- 
32 
acid-base composition in, 
111-14 
blood, tissue, and body 
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dissociation curves, 111- 
13 
intracellular pH, 113- 
14 
miscellaneous, 114 
breath-holding sensation, 
109-11 
dyspnea in disease, 110-11 
exercise and altitude, 120- 
22 
metabolism, 120-21 
working capacity, 122 
heat and water exchange dur- 
ing, 122 
increase of 
cation transport, 52 
lung function 
gravity effects on, 117- 
20 
testing of, 114-17 
methods of study, 122-23 
instrumentation, 122-23 
physiological developments, 
122 


morbid physiology of, 114- 
17 


asthma, 117 

blood gases, 115 

bronchitis and emphysema, 
115-17 

lung compliance, 114 

respiratory failure, 115 

muscles and mechanics of, 

105-9 

capacity of muscles, 107- 
9 


chest wall movement, 106- 
7 
control of, 105-6 
vagi, 106 
see also Ventilation 
Respiratory tract, upper 
thermoregulatory studies of, 
667-68 
Reticulospinal tract 
motor facilitation by, 387- 
88 
motor inhibition by, 388- 


Retina 
cones 

action potentials of, 287- 
88 


in adaptation, 296-98 
electrophysiological meas- 
urements on single cones, 
287-89 
electroretinograms, 299- 
00 


ganglion cells response to, 
300-2 
inside carp, 302 
interaction of, 296-302 
S-potentials, 298-99 
convergence of rod and cone 
pathways in, 333 
densitometry of 
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human cone pigments, 
282 


problem of stray light in, 
281 
ganglion cells of 
afferent mechanisms in, 
332-34 
subunit structures in, 17 
Rheumatoid arthritis 
lung function in, 117 
Rib cage 
diameter changes during 
respiration, 107 
Ribonucleic acid (RNA) 
in membrane synthesis, 
26 
messenger 
and progesterone synthe- 
sis, 266 
ribosomal 
in ADH formation, 560 
synthesis of 
and adrenocortical growth, 
198 
aldosterone effects on, 
496-98 
of thyroid gland, 220-21 
transfer 
in corticosteroid biosynthe- 
sis, 182-83 
Roots 
ion fluxes and action poten- 
tials of, 36-37 
Rubidium 
and ion transport, 32 
and sodium conductance, 
39 
to study coronary circulation, 
159-60 
Rubrospinal tract 
motor activity of, 386 


s 


Salamanders 
cone action potentials of, 


larval 
sodium system in, 35 
Salicylates 
thermoregulatory role of, 
67 


Salivary glands 
circulation in, 133-34 
control of, 162-63 
metabolic regulator of, 


vasopressin effect on, 571 
Salt 
fluxes 
and aldosterone production, 
194 
see also Ions; 
Salt balance 
invertebrate regulation of, 
83-89 
vertebrate regulation of, 


Sodium 





91-99 
hormonal control of, 94- 
95 
Salt gland 
avian 
fine structure of, 76 
lipid turnover in, 18 
respiration-cation transport 
in, 52 
sodium localization in, 
73 
in terrestrial animals, 97 
Sarcoidosis 
lung function in, 117 
Sarcoplasmic membranes 
sulfhydryl agents’ effect on, 
21 
Sarcoplasmic reticulum 
content of, 418 
enzymes in, 423 
mechanism of calcium re- 
lease from, 423 
morphology of, 416-18 
unusual forms of, 417- 
18 
origins of, 420 
Scanning 
of blood flow and diffusion, 
551 
by computer, 247 
Scleroderma 
lung function in, 117 
Scrotum 
thermoregulation of, 657, 
667 


Sea gull 
nasal gland of 
fine structure studies of, 
76 
Seal 
thermoregulation in, 655 
Secobarbital 
on steroid synthesis, 176 
Secretin 
on pancreatic hemodynamics, 
135-36 
Serotonin 
in thyrotropin action on thy- 
roid, 216 
see also 5-Hydroxytryptamine 
Serum albumin macroaggre- 
gates 
to diagnose pulmonary dis- 
orders, 119-20 
Sex 
and iodine metabolism, 
232 
and thermoregulation, 676 
Sheep 
adenohypophysis of, 591 
reproductive physiology of, 
252-55, 257, 259, 270- 
71 
thermoregulation in, 656- 
57 


Shivering 
thermoregulatory role of, 





647-49, 659, 662-63, 665- 
67, 669, 681, 687-88, 
692-93 
equation for open-loop gain, 
692 
Shock 
alpha-adrenergic blockade 
in, 141 
hemorrhagic 
nervous control of, 155 
synthetic vasopressin use 
in, 577 
mesenteric microcirculatory 
adaptations to, 141- 
42 


treatment of 
beta-adrenergic stimula- 
tion, 137 
Sialic acid 
in membrane synthesis, 
57 
Singing 
voluntary intercostal control 
in, 
Skin 
afferent nerve system of 
inputs of, 361 
control of circulation in, 
161 
glabrous 
dermal ridge innervation, 
33 


hairy 
afferent supply to, 338 
temperature receptors of, 
644-45 
thermoregulatory role of, 
667, 679-81, 687-90 
see also Sweat 
Sleep 
thermoregulation during, 
688 
Sniffing 
diaphragm movement during, 
106 


Sodium 
active transport of 
split-droplet method of 
study, 459 
aldosterone effects on, 
55 
balance maintenance 
juxtaglomerular apparatus 
in, 453-55 
calcium competition with, 
54 


54- 


excretion 
neurohypophyseal hormone 
effects on, 566 
intracellular binding of, 


460 

invertebrate regulation of, 
80-90 

localization of activity of, 
73-74 


in membrane excitation, 37- 
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membrane transport of 
energetics of, 51-53 
and oxygen consumption, 
52-53 
protozoal regulation of, 
7 


pump 
in striated muscle, 32 
receptor potential depend- 
ence upon, 319 
and renal circulatory con- 
trol, 160 
renal reabsorption of 
angiotensin effects on, 
500-1 
oxygen cost of, 451 
thermoregulatory effects, 
678 
renal transport of, 457- 


aldosterone effects on, 
496-97 
Henle's loops, 483-84 
for renal tubular glucose 
transport, 469-70 
renal tubular permeabilities 
for, 459 
and renin secretion, 453- 
54 
for sugar and amino acid 
transport, 50-51 
transport 
bulk-phase limitations of, 
33 
in epithelial systems, 
35 
in erythrocytes, 34 
mitochondrial, 60-61 
in other mammalian cells, 


in plants, 37 
sites of, 74 
in striated muscle, 32- 


transverse tubule localiza- 
tion of, 42, 419° 

urinary excretion of, 463- 
66 

vascular reactivity to, 140- 
41 

vertebrate regulation of, 91- 


Sodium bicarbonate 
renal effects of, 477 
Sodium dodecyl] sulfate 
on ATPase, 24 
Sodium-potassium adenosine 
triphosphatase 
corticosteroids’ effect on 
levels of, 55 
inhibitors of, 24 
isolation and purification 
attempts, 24 
and lipid turnover, 18- 
19 
of plasma membrane, 22- 
25 
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renal membrane transport 
of, 457, 470 
Somatosensory system 
afferent mechanisms of, 
337-44 
Sorbose 
membrane transport of, 


Sound 

localization of, 330 
Spectrometry 

practical hints on, 249 
Sperm 

transport of 

oxytocin role in, 563, 
570 

Sper midine 

on FHS secretion, 610 
Spherocytosis 

enzyme activity in, 22 
Spinal cord 

afferent pathways in, 340- 


43 

motor fiber tracts in, 381- 
85 

thermoregulatory role of, 
665-67, 680 


transection 
and respiration, 109 
ventral funiculi 
motoneuron excitation by, 
381-82 
Spinocervical tract 
afferent mechanisms of, 
340-42 
response characteristics, 
341 
unit inhibition of, 342 
distinguished from dorsal 
column, 341-42 
Spirometry 
clinical use of, 115 
Spleen 
circulation in, 136-37 
Squid 
axon of 
model of, 31 
see also under Nerve fiber 
Squirrel 
afferent visual mechanisms 
in, 333-34 
Staining techniques 
negative staining, 16- 


Starling hypothesis 
re-evaluation of, 150, 163 
Starvation 
intestinal response to, 


Steroidogenin 
physicochemical behavior of, 
178-79, 182, 184-85 
Steroidohibin 
physicochemical behavior, 
179, 183-85 
Steroids 
nomenclature of, 171 
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radioimmunoassay of, 248 
in vitro synthesis of, 259 
in vivo secretion of, 260 
see also Corticosteroids; 
Hormones; and specific 
ones 
Stiles-Crawford effect, 284, 
296 
Stomach 
circulation in, 134-35 
absence of autoregulation 
in, 
hemodynamic response to 
histamine, 135 
vascular reactivity to ions 
in, 140-41 
Stork, wood 
thermoregulation in, 655- 
56 
Strain-gauge caliper 
to study arterial wall move- 
ments in vivo, 542-43 
Streptococcus faecalis 
phosphate-arsenate competi- 
tion, 45 
Stress 
gonadotropin release under, 


Strontium 
in depolarization, 40 
mitochondrial transport of, 
62 
Strophanthidin 
and ion transport, 32 
Strychnine 
dilatation of pial vessels by, 
158 
Subunit structure 
description and technique, 
17-18 
Sugars 
kinetics of diffusion of, 


transport of 
analog program for model 
of, 31 
environmental effects on, 
57 
mechanisms of, 47-48 
role of surface phosphoryl 
groups in, 20 
sodium dependence of, 50- 
51 
Sulfate 
internal feedback of, 58 
transport of, 43-44 
Superior olivary complex 
afferent mechanisms in, 
328-29 
anatomy of innervation of, 
329 
Sweat 
thermoregulatory role of, 
657-58, 673-80, 688- 
90 
equation for open-loop 
gain, 692 
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Sweat glands 

fatigue of, 679 

hidromeiosis, 678 

quantity, 677 

sodium fluxes in, 678 
Synapses 

differences in potentiability 

of, 385 

Synctiotrophoblast 

assay of hormones of, 


Systemic circulation 
see Circulation, systemic 


T 


Tarichatoxin 
action on sodium channel, 
39 
Teleosts 
gills of 
fine structure of transport 
in, 77-78 
osmotic and ionic regulation 
in, 92-96 
in freshwater, 94-96 
hormonal control, 94- 
95 
in hyperosmotic media, 
92-94 
Temperature 
effects on renal function, 
451-52, 461 
and insect muscle, 409 
regulation of internal body 
temperature 
see Thermoregulation 
and thyroid regulation, 
14 


Tendons 
afferents of, 340 
Tensor tympani 
slow fibers of, 429 
Testosterone 
on ACTH secretion, 597 
biosynthesis of, 176, 185, 
198, 200 
on FSH secretion, 610 
on LH secretion, 601 
radioimmunoassay of, 248 
Tetraethylammonium (TEA) 
on potassium conductance, 
39 
Tetrahymena 
osmotic and ionic regulation 
in, 78-79 
Tetrodotoxin 
to measure sodium channels, 
38-41 
on nerve impulse activity, 
3 


receptor potential effects 
of, 320 
Thalamocortical system 
afferent mechanisms in, 
343-44 
Thalamus 


in integration of afferent 
volleys, 361 
thermoregulatory role of, 
684 
Theophylline 
on amino acid incorporation 
by protein, 183 
Thermistors 
to record pulsatile flow, 
549 


Thermoregulation, 641-710 
activation of responses, 
659-81 
artificial hypothalamic 
temperature variation, 
661-65 
artificial temperatures of 
spinal cord and core 
organs, 665-67 
displacement of skin tem- 
perature, 667-68 
intrahypothalamic and intra- 
ventricular drugs, 668- 
71 
in man, 672-81 
natural variations in hypo- 
thalamic temperature, 
660-61 
other hypothalamic effects, 
671-72 
Arrhenius equation for, 
644 
characteristics of controlled 
system, 693 
characteristics of controlling 
system, 685-93 
adjustable set temperatures, 
687-91 
open-loop gain, 619- 
93 
proportional control, 685- 
87 


introduction to, 641-43 
language and terminology, 
641 
reviews on, 643 
schema for controlling and 
controlled systems, 
642 
metabolic role of brown fat 
in, 162, 659 
a partial answer, 643- 
49 
responses for, 650-59 
environmental selection, 
651-53 
evaporative water loss, 
655-58 
evolution of, 650-52 
thermogenesis, 658-59 
vasomotor responses, 
653-55 
summary of, 681 
a tenable answer, 681-85 
Thiazides 
in diabetes insipidus 
mechanism of action of, 495 


Thiourea 
transport of, 46 
Thromboembolism 
diagnosis of, 120 
Thyrocalcitonin 
physiological role of, 
213 
Thyroglobulin 
chemical, physical, and 
immunological properties 
of, 223 
iodi: tion and coupling reac- 
tions in, 226 
proteolysis of, 224 
synthesis of, 223-24 
Thyroid gland, 213-44 
absolute iodide uptake mea- 
surement, 232 
control of function of, 
213 
hormonal action on, 235- 


hormonal synthesis and re- 
lease, 220-21 
hormonal transport in, 227- 
30 
physiological changes in 
binding proteins, 228- 
29 
thyroxine binding by albu- 
min, 228 
thyroxine-binding globulin, 
227 
thyroxine-binding prealbu- 
min, 227-28 
unbound hormones, 229- 
30 
hypothalamus effects on, 
214-15 
kinetics of iodine metabolism, 
230-35 
age, sex, weight, and io- 
dine intake, 232-33 
mathematical models of, 
230-31 
plasma-liver flux, 234- 
35 
plasma-tissue flux, 234 
pregnancy, 233-34 
thyroidal iodine "leak", 
231-32 
long-acting thyroid stimula- 
tor, 217-20 
antibody nature, 218-19 
mechanism of action of, 
219-20 
pathogenetic role of, 
218 


thyroidal antigen, 219 
miscellaneous thyroidal io- 
doproteins, 226 
organ culture, 226-27 
on protein synthesis, 237- 
38 


steps in hormone synthesis, 
221-26 
coupling reaction, 223 
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energy production, 224- 
26 


incorporation of iodide, 
222 
intrathyroidal deiodinase, 


iodide transport, 221- 
22 
thyroglobulin, 223-24 
thyrotropic factors, 220 
thyrotropin, 215-17 
bioassay of, 216 
control of release of, 
217 
immunoassay, 217 
mechanism of action of, 
215-16 
Thyroid hormones 
on adrenal cortex, 195 
cellular binding of, 235 
on cellular oxidative proc- 
esses, 235-36 
and growth hormone secre- 
tion, 614 
mechanism of action of, 


on oxidative phosphorylation, 
236-37 

sex difference in, 228 

synthesis of, 221-26 

transport of, 227-30 

Thyroid-stimulating hormone 

(TSH) 

oxytocin effect on, 574- 


in plasma, 598 
Thyrotropin 
bioassay of, 216 
chemistry of, 217 
control of release of, 217 
and energy production, 
225 


immunoassay of, 217 

mechanism of action of, 
215-16 

miscellaneous thyrotropic 
factors, 220 

in progesterone synthesis, 
261 


regulation of secretion of, 

598-99 
Thyrotropin-releasing factor 

(TRF) 

advances in chemistry of, 
620-22 

hypothalamic origin of, 214- 
15 


source and purification of, 


in stalk blood, 594 
structure and activity of, 
214-15 
in vitro action of, 599 
Thyroxine 
on ACTH secretion, 
597 
cold effects on, 663 
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deiodination as disappear- 
ance index, 231 
on mitochondria, 236- 
37 
normal serum values for, 
230 
overall exchange model of, 
231 
physiological changes in pro- 
teins which bind, 228- 
29 
secretory rates, 231 
Tibia 
blood flow in, 163 
Toad 
bladder of 
ADH effects on, 494- 
95 
permeability barriers in, 


osmotic and ionic regulation 
in, 96-97 
Touch 
corpuscles, 338 
symposium on, 319 
Transducers 
extravascular measurement 
of intra-arterial pressure, 
551 
Transport mechanisms 
of alkali metal ions, 31- 
37 
of amino acids, 48-50 
of anions, 43-45 
of calcium, 41-43 
of sugars, 47-48 
Transverse tubules 
morphology of, 416, 
421 
origins of, 420 
sodium concentration in, 
74, 419 
surface continuity of, 419- 
20 
Tranylcypromine 
ovulation block by, 604 
thermoregulatory effects of, 
670 
Trehalose 
membrane transport of, 
48 
Triiodothyronine 
binding of, 229 
free 
determination methods, 
229 
metabolic role of, 213 
preferential secretion of, 
215-16 
serum content measurement, 


thyroid secretion of, 231 
in vivo circulation form of, 
Tropomyosin 
purification and activity of, 
410-11 
Troponin 
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localization of, 410 
Tryptophan 
membrane transport of, 
50 
Turtles, marine 
osmotic and ionic regulation 
in, 98 
salt gland of 
fine structure of, 77 
Tyrosine 
iodination of, 222 


U 


Ultrafiltration 
fine structure of sites of, 
74, 78 
Ultrasonic treatment 
ATPase inhibition by, 24 
Urea 
active renal transport of, 
470-73 
amphibian renal synthesis 
of, 473 
colorimetric determination 
of, 473 
countercurrent exchange of, 
485 
diffusional permeabilities 
for, 472 
transport of, 46 
in urine concentration mech- 
anisms, 486-87 
Uric acid 
renal tubular secretion of, 
473-74 
Urine 
ammonia formation in 
metabolism of, 478- 
80 
concentration of 
ADH role in, 493 
by desert mammals, 99 
Henle's loops in, 489 
mechanisms of, 482-89 
in potassium deficiency, 


crustacean production of, 
86-88 
diuretic or natriuretic fac- 
tors in, 464 
flow rate 
acid-base effects on, 


of teleosts 
flow measurements, 94- 
95 
Uterine luteolytic hormones 
possibility of, 249-51 
Uterus 
amputation or mutilation of 
luteolytic effects of, 259 
circulatory control in, 163 
163 
contractility of 
oxytocin role in, 564-65, 
569-70 
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estrogen binding in, 267- 
68 

histamine receptors of, 268- 
69 

influence on ova surivival, 
271 

intrauterine devices, 257- 


mechanism of estrogen ac- 
tion on, 266-69 
in oxytocin bioassay, 559 


V 
Valine 
membrane transport of, 
49 


Valinomycin 
on mitochondrial transport, 


Vasa recta 
hydrostatic pressures in, 
482, 486 
Vasa vasorum 
comparative anatomy of, 
as venous pump, 163 
Vasodilation 
active neurogenic, 156 
in skeletal muscle 
nervous control of, 155- 
56 
Vasomotor responses 
thermoregulatory, 653-55 
Vasopressin 
on adenohypophy seal blood 
flow, 592-93 
assay techniques for, 558- 
59 
and atherosclerosis, 567-68 
blood pressure effects of, 
567 
cardiovascular role of, 567 
as corticotropin-releasing 
factor, 573, 595 
and fat hydrolysis, 571 
of FSH secretion, 610 
on gastric secretion, 571 
and growth hormone, 575 
on learning, 571-72 
mechanism of release of, 
560-61 
on membrane transport, 55- 
56 
on pancreatic circulation, 
135 
on salivary gland, 571 
secretion of, 557-65 
site of blood removal of, 
562-63 
on steroidogenesis, 572-73 
surgical stress as releasor 
of, 576 
see also Antidiuretic hor- 


mone; Arginine vasopres- 
sin; Lysine vasopressin 
Veins 


hepatic circulation, 142- 
43 


innervation of, 148-49 
membrane potential of, 
148 
Vena cava 
action potential for, 147 
Ventilation 
with chronic airway obstruc- 
tion, 108-9 
maximum voluntary, 108 
open-loop study of, 122 
oxygen cost curve of, 
108 
regional differences in, 119- 
20 


during thermoregulation, 
656-57 
see also Respiration 
Ventilation: perfusion ratio 
methods of examining, 122 
Ventralis posterolateralis 
(VPL) 
inputs to, 360-62 
Venules 
permeability of, 150 
Vertebrates 
distal mechanisms of color 
vision in, 279-318 
Vestibulospinal tract 
motor effects of, 387 
projections of, 386 
Vision 
afferent mechanisms in, 
332-37 
geniculostriate system, 
334-36 
nonvisual cortex, 337 
retinal ganglion cells, 332- 
34 
superior colliculus, 336- 
37 
Vision, color 
afferent mechanisms of, 333- 
34, 336 
distal mechanisms of, 279- 


color blindness, 303-6 

color-matching functions, 
306-8 

complex processes, 306- 


cone interaction, 296- 
303 
introduction to, 279 
losses to eye media, 279- 
80 
photostable and photolabile 
cone pigments, 280-96 
summary of, 309-11 
unrelated to retinal physiol- 
ogy, 308-9 
higher centers of, 302-3 
models for 
excludable, 309 
spatial modulation transfer 
function, 307 





Visual pigments 

action spectra from single 
neurons, 289-90 

chlorolabe, 280-81, 284, 
286-87, 290, 294-95 

in color blindness, 290- 
91 

cyanolabe, 282, 286-87, 
297 


electroretinograms, 290 
erythrolabe, 280-81, 284, 
286-87, 290-91, 294-95 
of fish, 282-84 
of insects, 284-85 
iodopsin, 285 
oil droplets, 285-86 
photostable and photolabile, 
280-96 
electrophysiological experi- 
ments, 289-90 
electroohysiology of single 
retinal cones, 287-89 
human blue cone pigment, 
281-82 
human red and green pig- 
ments, 280-81 
microspectrophotometry 
of, 282-87 
psychophysical methods, 
294-95 
two-color thresholds, 291- 
94 
waveguides, 295-96 
of primates, 286-87 
S-potentials in cyprinid fish, 
289 


WwW 


Walrus 

thermoregulation by, 652 
Water 

active transport of, 75-76 
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animals who can live with- 
out, 99 

capillary filtration of, 
150 


evaporation of 
for thermoregulation, 655- 


see also Sweat 
invertebrate regulation of 
balance of, 81-85, 87- 
90 
ionization constant of 
and blood homeostasis, 
111 
and liquid crystals, 29 
membrane fluxes of, 27-28, 
46 
potentials, 28 
sites of transport of, 75- 
77 
solute-free 
renal reabsorption of, 
488 
uptake and storage of 
by desert animals, 97, 
99 
Weight 
and iodine metabolism, 232- 
33 
Womersley equation 
hemodynamic studies using, 
529, 531-35, 541, 550 
Work 
ATP role in, 415 
see also Exercise 


xX 
Xenon 
to measure renal blood flow, 
445 


to study circulatory control, 
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to study pulmonary ventila- 
tion and perfusion, 118- 
19 
Xylose 
membrane transport mecha- 
nisms for, 47 


Y 


Yeast 
amino acid transport in, 
49 
cation transport in, 36 
enzymes of, 25 
membrane protein content 
of, 20 
osmotic properties of, 46 
subunit structures in, 17 
sugar transport in, 47-48 
Yolk sac 
amino acid concentration in, 


Zinc 
on mitochondrial transport, 


Zona fasciculata 
of adrenal cortex 
growth of, 197 
steroid biosynthesis in, 
178, 185, 192 
Zona glomerulosa 
of adrenal cortex 
growth of, 197 
steroid biosynthesis in, 
185-87 
Zona reticularis 
of adrenal cortex 
glucocorticoid synthesis in, 
192 
growth of, 197 











